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PUMP SYSTEM FOR A PERSONAL CARE APPLIANCE 
This invention relates generally to pump systems for personal care devices, and 
more specifically concerns such a system which includes a fluid-containing cartridge 
member and a roller or pressing member for moving fluid from the cartridge member into a 
5 fluid line leading to the workpiece. 

It is well known for certain personal care devices, such as, for instance, 
toothbrushes and shavers, as well as other such appliances, to include a system for 
dispensing a fluid during operation of the appliance, which may assist in the function or 
efficacy of the personal care device. Many of these fluid-dispensing appliances include a 

10 pump, which actively moves the fluid from a cartridge member/reservoir to a workpiece 
portion of the appliance, e.g, a toothbrush brushhead. 

One type of pump which is used in such a device is a peristaltic pump, i.e. a pump 
which mcludes a pressing or contact member, such as, for instance, a roller, which in 
operation presses upon a fluid-containing cartridge in such a manner as to force fluid 

15 therein to an exit point in a forward end of the cartridge, without tiie pressing member, eg. 
roller, coming into contact with the fluid. Peristaltic pumps can be advantageous for 
several reasons, including the possibility of maintaining sterility of the fluid. In some 
cases, peristaltic pumps are precharged, so that as the pressing member forces fluid out of 
the forward end (pump chamber portion) of a cartridge, fluid from a reservoir portion of 

20 the cartridge flows in behind the pressing member as it moves toward the exit point of the 
cartridge, so that upon completion of one dispensing event of fluid, a pump chamber 
portion of the cartridge is filled and ready for another dispensing action. 

However, in practice tiiere are several difficulties with a precharged peristaltic 
pump. As the pressing member moves along the cartridge, wrinkles develop in the 

25 cartridge material as the pressing member flattens the cartridge. Although the cartridge 
material is flexible, the cross-sectional circumference of the cartridge remains constant as 
well as the width of the cartridge in the pump chamber area. With the width being 
constant, the cartridge material must fold when the cartridge is compressed against 
conventional flat surfaces. 

30 The resulting wrinkles can result in weaknesses in the cartridge material; eventually 

a break or leak in the cartridge wall can occur, leading to failure of the cartridge. Further, 
existing peristaltic pumps are often inefficient, with substantially less than all the fluid in 
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the cartridge being dispensed. In addition, the pumping rate of fluid from such devices can 
vary during operation, which is undesirable. 

It would thus be desirable to have a peristaltic-type pump, where there is no contact 
between the pressing member and the fluid as it is dispensed, in which the pump rate is 
5 consistent with little or no wrinkles developing in the cartridge member as the pressing 
member moves through its path of travel over the cartridge member, dispensing fluid 
therefrom. 

Accordingly, the present invention is a pump system for a personal care appliance, 
comprising: a fluid cartridge member made of flexible material, the fluid cartridge member 
10 having a fluid-filled portion and an exit opening for the fluid in the cartridge for delivery to 
a line which connects to a workpiece portion of the appliance; a base member having a 
cutout portion into which the fluid-filled portion of the cartridge member can nest; and a 
pressing member, wherein at least a nesting portion of which has a configuration which 
substantially matches the cross-section contact portion of die base member, such that, over 

15 at least a substantial portion of the length of the cutout portion, the fluid-filled portion and 
the pressing member substantially nest with the contact portion, so that as the pressing 
member is moved in operation forwardly over the cartridge, fluid is moved from the fluid- 
filled portion through the exit opening, with the flexible cartridge being flattened during 
such action substantially without creasing of the cartridge. 

20 Figure 1 is a perspective view of the improved pump of the present invention. 

Figure 2 is a perspective view of a variation of the base portion of the pump, having 
a tapered configuration. 

Figure 3 is a perspective view of another embodiment of the base portion of the 
pump, which includes a return arm for the pressing member. 

25 Figure 4 is a cross-sectional view showing a power toothbrush with the improved 

pump of the present invention. 

Referring to Figure 1 , the present invention is an improved pump system, which is 
usefiil for dispensing fluid in certain personal care appliances, and is referred to generally 
at 10. Personal care appliances, for instance, include a toothbrush, in particular a power 

30 tootiibrash, in which a dentifrice or oral medication is applied to the brushhead for use in 
the oral cavity (specifically the teeth or the gums), or an electric shaver in which a fluid is 
dispensed in the vicinity of tlie contact between the shaver and the skin to make the 



2 



wo 2004/054403 



PCT/IB2003/005771 



shaving process more comfortable. Other similar personal care appliances, particularly 
relating to skin care, are known, in which a fluid is applied to the area of interest in the 
vicinity of the workpiece. 

Referring to Figure 1, a fluid-containing cartridge member is shown generally at 12. 
Cartridge member 12 is made of flexible material, such as a flexible plastic or other similar 
material, and includes a hollow area therein, in which fluid is present, referred to generally 
at 14. In the embodiment shown, the fluid-filled portion 14, which can also be referred to 
as a pump chamber, is shown to be elongated and can be of varying dimensions. In the 
embodiment shown, fluid-filled portion 14 is approximately 1 inch long, 0.5 inches wide, 
and approximately 0.5 inch high at its highest (filled) dimension, while the entire cartridge 
is 3 inches long by 1 .5 inches wide. Since the cartridge member 12 is made of flexible 
material, the fluid-filled portion 14 in cross-section tends to be somewhat oval-like, 
gradually increasing in dimension from the two longitudinal edges to a centerline of 
greatest dimension. 

The fluid-filled portion in the embodiment shown has an exit neck portion 15, 
which is narrower than the remainder of the fluid-filled portion. At the forward end 16 of 
neck portion 15 is an exit opening 17 from which fluid 18 is dispensed in normal pump 
action. 

Referring briefly to Figure 4, which shows a pump 19 in a power toothbmsh 21, a 
fluid tube 32 receives fluid from opening 17 and extends up to a brushhead 25. The 
toothbrush includes a handle portion 23, which includes a drivmg system 26 for the 
toothbrush and a driven member assembly 29. 

In the embodiment of Figure 1, exit opening 17 is circular or oval-shaped, 
approximately 0.1 inches at its greatest diameter. In the toothbrush application, the tube 
will extend up through a mounting arm 29a of the toothbrush and into the brushhead 25 
mounted on the end of arm 29a. In other appliances, there will also be a connecting line of 
some kind between the exit opening 1 7 and the workpiece or working portion of the 
appliance. In the embodiment shown (Figure 1), fluid-filled portion 14 is shown in fluid 
communication within the cartridge 12 with a larger fluid reservoir 20 to the rear of fluid- 
filled portion 14. However, it is not essential in the present invention that the fluid 
cartridge includes a fluid reservoir. 
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Although Figure 1 shows a cartridge 12 in which fluid-filled portion 14 covers 
substantially less than the entire area of cartridge 12, it should be understood that the fluid- 
filled portion 14 could cover a greater portion of the cartridge than shown and in some 
cases could extend for the entire width of the cartridge. Also, neck portion 15 is not 
5 necessary, although it can increase the efficiency and the consistency of the dispensing of 
the fluid. Fluid opening 17 will usually be relatively small. 

A second portion of the pump system 10 is a base or anvil member 24. Base 
member 24 is made from a rigid, relatively non-resilient material, such as a hard plastic or 
closed-cell foam, and has a cutout or trough portion 26 which is configured to match tiie 
10 configuration of the lower portion of the fluid-filled port 1 4, such that the fluid-filled 

portion nests within cutout portion 26. The embodiment of Figure 1 shows fliat the fluid- 
filled portion 14 fits within the cutout portion while the remainder of the cartridge fits 
against upper surface 27 of base member 24, However, the entire cartridge, with the fluid- 
filled portion extending from edge to edge, could altemately be configured to fit within a 
15 matching cutout portion 26. The important characteristic is that the fluid-filled portion 26 
nest within the cutout portion of the base member. 

The third portion of the pump system 10 is the pressing member 32, which in some 
cases is a rolling member if in pump operation it is to roll along the length of fluid-filled 
portion 14. The pressing member 32 is mounted so that upon forward movement thereof, 
20 either rolling or sliding, by hand (manual) or by a motor (power), fluid in the fluid-filled 
portion/pumping chamber 14 is pressured and moved forwardly out of exit opening 17. 
Pressing member 32 includes a nesting portion 36. 

In the embodiment shown, nesting portion 36 has a length which is approximately 
the width of the fluid-filled portion 14 of cartridge 12, and the width of cutout portion 26 of 
25 base member 24. Its configuration, fi-om end to end, is such that it can nest within cutout 
portion 26, i.e. it curves from end to end to match the curve of the cutout portion 26, as 
well as the curve of the fluid-filled portion 14 of the cartridge. 

The nesting portion is so curved (from end to end) over at least a portion (but not 
necessarily all) of its circimiference. In the case where the pressing member 32 rolls over 
30 flie fluid-filled portion, the curved configuration is present over the entire circumference of 
the nesting portion, as shown in Figure 1, while if the pressure member is to slide over the 
fluid-filled portion, only a relatively small part of the circumference of the nesting portion 
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is required to have such a configuration. The diameter of the nesting portion increases 
from its respective ends toward the center thereof in such a manner that it has basically the 
same configuration as cutout portion 26. 

Extending firom ends 38 and 40 of flie nesting portion 36 are mounting elements 42 
5 and 44, which, in the embodiment shown, are elongated rods. In operation, mounting 
elements 42 and 44 are pushed or rotated forwardly over the length of the fluid-filled 
portion, either by a hand-assisted mechanical device, such as a thumb activated lever, or by 
a power element, such as a motor. Figure 4 shows a thumb-activated member. Movement 
of the mounting elements 42 and 44 in the direction of the exit opening 17 gradually 
10 squeezes or presses the fluid present between exit opening 1 7 and the pressing member 32 
out of the fluid-filled portion 14 (pump chamber) at the exit opening. 

Having a base portion 24 with a cutout portion 26 in which the fluid-filled portion 
14 (pump chamber) and the pressing member both nest results m an efficient, clean 
pressing of fluid out of the pumping chamber without wrinkling or creasing the fluid 
15 cartridge material. The pressuring force is suppUed by a spring 60 or other pressure means, 
or the pressing member could ride in a track positioned to produce the required pressitte. 
Such an arrangement overcomes the disadvantages of the prior art discussed above. 

In use, die fluid-filled portion 14 of a cartridge is placed into the cutout portion of 
base portion 24. The pressing element 32 is then used to deform the fluid-filled portion 14 
20 and move fluid out of the fluid-filled portion. The pressing member however is shaped to 
maintain the constant cross-sectional circumference of the fluid-filled portion as it moves 
along the fluid-filled portion, preventing wrinkling of the material. 

When the pressing member 32 reaches the forward end of its path, in the vicinity of 
exit opening 17, at the forward end of the cartridge member, the pressing member 32 is 
25 lifted up and returned to its starting point at the rear of the fluid-filled portion/pumping 
chamber. In Figure 1, this is shown by the pressing member moving rearwardly along an 
inclined path indicated at 41 to rear point 43, and then downwardly at 45 to again engage 
the fluid-filled portion 14 of the cartridge. A more detailed explanation is provided relative 
to Figure 3 below. 

30 The fluid-filled portion/pumping chamber 14 can be refilled in various ways. In 

one approach, the material comprising cartridge member is sufficiently stiff that it will 
rebound to its original curved configuration to the rear 47 of the pressing member 32 as the 
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pressing tnembei moves forwardly. Fluid from the reservoir will be drawn into tbe 
pumping chamber 14 by vacuum action. This maintains fluid in the chamber as the 
pressing member 32 moves along its path. In another arrangement, a pressure member, 
such as a spring, shown at 50, can be used to maintain a selected amoimt of pressure on the 
5 reservoir 20, moving fluid into chamber 14 behind the roller, as the roller moves forwardly 
over the fluid-filled portion 14, refilling that portion with fluid. 

In a variation of the above arrangement, referring to Figure 2, ttie trough or cutout 
portion 56 is made narrower at tapered portion 57 than the length of pressing member 32 at 
the beginning point 58 of the path of the pressmg member, so that the pressing member has 

10 a relatively small contact with the fluid-filled portion of the cartridge, since the nesting 
portion can't nest in the trough. The trough widens quickly, however, to the lengdi of die 
nesting portion of the pressing member, so that the nesting portion can nest against the 
fluid-filled portion of the cartridge in the cutout portion of the base member. A spring or 
track arrangement also provides the required pressing force, as in the embodiment of 

15 Figure 1. This arrangement results in a gradual increase in the pumping pressure or force 
on the fluid-filled portion until the cutout portion 56 reaches its full width, at which point 
fluid moved from the fluid-filled portion to the fluid line reaches its maximum rate. 

Figure 3 shows a fiirther embodiment of the present invention, in which a forward 
portion 64 of cutout portion 66 of base member 67 is tapered inwardly. This can be either 

20 a separate feature of cutout portion 66 or in addition to an outward tapered portion 68 in 
the first part of the cutout portion, as discussed above with respect to Figure 2. As the 
pressing member moves along its path in this embodiment, the pressing member will first 
gradually engage the fluid-filled portion in the cutout portion, to the point where it is fully 
engaged and completely nested with the cutout portion. Further along the path, the 

25 pressing member is gradually lifted upwardly out of contact with the cutout portion and the 
fluid-filled portion of the cartridge by the inward taper 64 of the trough. In the 
embodiment shown, the tapered portion 64 results in the pressing member being more 
elevated at the end of its path relative to the base portion than its position at the begiiming 
thereof. 

30 When the pressing member reaches its most forward and hence its most elevated 

position, a return arm 70 is swung into position by a compression spring 72 alongside the 
cutout portion, and the pressing member is returned to its start position by a return spring 
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(not shown). At its start position, the arm 70 is again moved outwardly by spring force 
away fit)m the pressing member. Hence, there is a back-and-forth action of arm 70 
controlled by various springs, which results in the pressing member moving back to its 
start position, ready for another dispensing action. 
5 Hence, a pump system has been described for use in a personal care appliance. The 

pump is arranged for a peristaltic action, with a flexible fluid cartridge. The system 
includes a cutout portion in a base member and a similarly configured pressing member, to 
press fluid out of the fluid-filled portion of the cartridge, which nests in fte cutout portion, 
without wrinkling the cartridge and in an even, consistent manner. 
10 Although a preferred embodiment of the invention has been described for purposes 

of illustration, it should be understood that various changes, modification and substitutions 
may be incorporated in the embodiment without departing from the spirit of the invention, 
which is defined by the claims which follow. 
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CLAIMS:- 

1 . A pump system (10) for a personal care appliance, comprising: 

a fluid cartridge member (12) made of flexible material, the fluid cartridge member 
having a fluid-filled portion (14) and an exit opening (17) for the fluid in the cartridge, for 
delivery to a line which connects to a workpiece portion of the apphance; 

a base member (24) having a cutout portion (26) into which the fluid-filled portion 
of &e cartridge member can nest; and 

a pressing member (32), at least a nesting portion (36) of which has a configuration 
which substantially matches the cross-section of the cutout portion of the base member, 
such that, over at least a substantial portion of the length of the cutout portion, flie fluid- 
filled portion and the pressing member substantially nest with the cutout portion, so that as 
the pressing member is moved in operation forwardly over the cartridge, fluid is moved 
from the fluid-filled portion through the exit opening, with the flexible cartridge being 
flattened during such action substantially without creasing of the cartridge. 

2. A system of claim 1 , wherein the pressing member is moved by user action. 

3. A system of claim 1, wherein the pressing member includes two mounting 
elements (42, 44) which extend outwardly from opposing ends of the nesting portion. 

4. A system of claim 3, wherein die nesting portion is configured to nest with the 
cutout portion around its entire circumference, permitting the nesting portion to roll along 
the fluid-filled portion of the cartridge, pressing fluid out therefirom through the exit 
opening. 

5. A system of claim 1, wherein the fluid cartridge includes a reservoir portion (20) 
fi:om which fluid moves to replenish fluid in the fluid-filled portion after a dispensing 
action. 

6. A system of claim 5, wherein the fluid-filled portion comprises a material which 
inflates after being compressed by the pressing member, such that fluid from the reservoir 
moves into the empty part of the fluid-filled portion by vacuum action. 

7. A system of claim 5, including means (50) for pressurizing the reservoir so that 
fluid is moved into the emptied part of the fluid-filled portion behind the pressing member 
as the pressing member moves along its path. 
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8 . A system of claim 1 , wherein a begiiming part of the cutout portion is narrower 
than flie length of the nesting portion of the pressing means but tapers outwardly to a point 
where the nesting portion fully nests within the cutout portion. 

9. A system of claim 1 , wherein an end part (64) of the cutout portion tapers 
inwardly such that as tiie pressing member moves along its path, it is lifted upwardly from 
tfie base member and out of nesting contact with the cutout portion. 

10. A system of claim 9, including a support arm member (70) which is arranged 
and operative to support the pressing member for a return of the pressing member to a start 
point of its pressing action. 

1 1 . A system of claim 10, wherein return of the pressing member is by spring 

action. 

12. A power toothbrush, comprising: 

a handle portion (2) having a drivmg system and a power supply for the driver 
assembly; 

a driven member assembly having an arm on which a brushhead (25) is mounted 
and a structural element for connecting the driven assembly to the handle element; 

a pump system (10) for dispensing fluid to the brushhead (25), the pump assembly 
including a fluid cartridge member (12) made of flexible material, the fluid cartridge 
member having a fluid-filled portion (14) and an exit opening (17) for tiie fluid in the 
cartridge, for delivery to a line (32) which connects the pump to the brushhead; 

a base member (24) having a cutout portion (26) into which the fluid-filled portion 
of the cartridge member can nest; and 

a pressing member (32), at least a nesting portion of which has a configuration 
which substantially matches the cross-section of the cutout portion of the base member, 
such that, over at least a substantial portion of the length of the cutout portion, the fluid- 
filled portion and the pressing member substantially nest with the cutout portion, so that as 
the pressing member is moved in operation over the cartridge, fluid is moved from the 
fluid-filled portion through the exit opening into the connecting line, with the fleTcible 
cartridge being flattened during such action substantially without creasing thereof. 

13. A system of claim 12, wherein the pressing member includes two mounting 
elements (42, 44) which extend outwardly fiom opposing ends of the nesting portion. 



9 



o 

wo 2004/054403 



PCT/IB2003/005771 



14. A system of claim 12, wherein the nesting portion is configured to nest with the 
cutout portion around its entire circumference, permitting the nesting portion to roll along 
the fluid-filled portion of the cartridge, pressing fluid out therefrom through the exit 
opening. 

15. A system of claim 12, including means (50) for pressurizing the reservoir so 
that fluid is moved into the emptied part of the fluid-filled portion behind the pressing 
member as the pressing member moves along its path. 
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